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Background and main 
conclusions

Background and purpose 

In order to reduce the negative impact of climate 

change, 195 of the world’s countries adopted the 

Paris Agreement in 2015. The agreement contains a 

commitment to ensuring that the rise in global tem-

perature is kept some way below 2° C in relation to 

pre-industrial levels and a call to action that can limit 

the temperature increase to 1.5° C. The countries con-

cerned have legally bound themselves to work to-

wards meeting these targets. 

Denmark adopted the Paris Agreement in 2016 sub-

ject to a so-called territorial reservation for Green-

land. This was due to the Government of Greenland at 

the time requesting such a reservation, the primary 

reasons for which were concerns that economic de-

velopment in Greenland could be held back by climate 

considerations and that the agreement did not con-

tain a legally binding reference to the rights of indige-

nous peoples or the right to development for indige-

nous peoples. Greenland’s parliament must decide on 

whether this territorial reservation is to be revoked, 

thereby resulting in Greenland officially adopting the 

Paris Agreement. As such, the coalition agreement 

from 2022 between the two government parties, Inuit 

Ataqatigiit and Siumut, declared as follows: 

An analysis must be conducted of the consequences 
of the Paris Agreement for society. This analysis is to 
be presented for debate no earlier than during the au-
tumn 2022 session of parliament. 

Based on the coalition agreement, an analysis has 

been carried out here with the following objectives: 

1. To examine how the Paris Agreement will 

have an impact in terms of Greenland’s obli-

gations, and  

To analyse what needs to be done so that 

Greenlandic society can reduce its impact on 

the climate.  
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Main conclusions 

Regarding the Paris Agreement and climate 

change 
• Greenland is not an independent party with 

respect to the UN’s climate convention. 

Greenland cannot therefore report a sepa-

rate reduction contribution to the UN under 

the terms of the Paris Agreement. Reduction 

contributions and climate actions must be 

forwarded via Denmark. A potential model 

would be to communicate separate Green-

landic climate action as a supplement to the 

Danish commitment to the Paris Agreement. 

• The Legal Adviser to the Danish Government 

deems that:  

In collaboration with the Danish government, 

Greenland will […] have to determine how, in 

separate climate action, it will contribute to 

meeting obligations under the terms of the 

Paris Agreement. This collaboration will be 

based on legislation on self-government and 

the cooperation agreement between the 

Danish government and the Government of 

Greenland concerning international climate 

change under the UN’s climate convention, 

including the fact that Greenland has taken 

over the area of climate. There is thus no le-

gal hindrance preventing Greenland – in col-

laboration with the Danish government – 

from setting a reduction target that is differ-

ent to that to which Denmark has committed 

itself in the EU-NDC. In this regard, areas such 

as mineral resources and the maritime sector 

will be able to be excluded from any reduc-

tion obligations for Greenland.    

• According to the UN’s climate panel, there is a 

high level of probability that climate change 

will lead to significant changes in Greenland 

and the Arctic, including greater melting of 

the Ice Sheet, thawing of the permafrost, 

smaller areas of sea ice, increased risk of 

landslides and subsequent destructive tidal 

waves, a rise in sea level and the extinction of 

animal species.  

 

Regarding Greenland’s carbon footprint and the 

green transition 
• In 2020, Greenland’s national CO2 emissions 

stood at 577,000 tonnes of CO2 equivalents 

and stem primarily from the burning of oil 

products for heating, fishery, electricity pro-

duction and transport. Emissions today are 

12% lower than in 1990.  

• Previously commenced initiatives concerning 

the expansion of hydropower (Utoqqarmiut 

Kangerluarsunnguat near Nuuk and 

Kuussuup Tasia near Qasigiannguit and Aasi-

aat) will reduce the consumption of oil to pro-

duce electricity and heat. This can reduce 

Greenland’s emissions to approx. 460,000 

tonnes (30% lower than in 1990), depending 

on how the hydropower is utilised. 

• Increased activity from the recovery of min-

erals and mining operations can potentially 

increase Greenland’s carbon footprint. Calcu-

lations reveal that if all exploitation licences 

end up as fully-fledged mines and the pro-

jects are based on fossil fuels, this may lead 

to an increase in Greenland’s carbon foot-

print by 40% compared to 2020. It should be 

noted that there is a focus on the potential of 

a renewable energy supply for mining pro-

jects and other measures to reduce CO2. Fur-

thermore, it is difficult to estimate which 

projects will be implemented and whether 

their periods of operation will coincide.  

• In terms of industrial policy, a marked shift is 

currently underway in the international 

arena, which is seeing demand for production 

that takes climate change into consideration. 

The green transition of production is re-

garded by several operators as a competitive 

parameter.  

• The greatest challenges for Greenland in rela-

tion to finding climate solutions involve 

adapting fishery, shipping, aviation and en-

ergy consumption in towns and settlements 

without access to hydropower. 
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Climate change and the 
Paris Agreement

Global climate change 

CO2 content in the atmosphere is increasing 
The concentration of greenhouse gases in the atmos-

phere is at its highest level for 800,000 years. Green-

house gases such as CO2 and methane affect the cli-

mate on Earth by blocking the radiation of heat that is 

reflected from the surface of the planet, whilst the in-

flux of radiation from the sun is not hindered. The high 

concentration of CO2 has resulted in the Earth now 

being approximately 1.1° C warmer than pre-indus-

trial levels (1850-1900).  

Consequences of global warming 
According to the UN climate panel, climate change is 

due to human behaviour, which includes the burning 

of fossil fuels such as coal, gas and oil. Increases of 

temperature on a global scale will in all likelihood 

mean more frequent extreme weather phenomena, 

intense droughts, heatwaves, water shortages, seri-

ous fires, rising sea levels, floods, melting of ice at the 

poles, greater spread of disease, catastrophic storms 

and loss of biodiversity. (IPCC, 2022) 

Target of max. 1.5° C increase is crucial 
UN climate researchers (IPCC) estimate that limiting 

the global increase in temperature to no more than 

1.5° C is crucial in preventing the worst irreversible 

impacts on the climate, i.e. climate change which hu-

manity cannot make good again. Scientists are there-

fore warning that the world can reach a “point of no 

return” where we can no longer control warming. Net 

emissions to the atmosphere continue to grow and 

even with the climate plans that have been an-

nounced, a total increase of 2.1-2.9° C in mean tem-

perature is expected by 2100. (UNFCCC, 2022)  

How does climate change affect 
Greenland? 

Since 1997 the amount of ice on the Ice Sheet has de-

clined. A total of around 84 billion tonnes of ice 

Select this and double click on an image in the library 
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melted in 2021/2022, which raised sea levels by ap-

prox. 0.2 millimetres in 2021 alone. The melting of the 

Ice Sheet sees some natural variation, but it has been 

losing mass every year since 1997. The acceleration in 

melting of such large masses of ice causes global sea 

levels to rise. According to UN climate researchers, the 

following events will occur with medium, high or very 

high levels of probability in Greenland and the Arctic: 

• Thawing of permafrost 

• Reduction in the area of sea ice 

• Rising sea levels 

• Flooding and landslides, and subsequent de-

structive tidal waves 

• Extinction of a number of land-based and 

sea-based animal species 

• Damage to and loss of Arctic cultural heritage 

sites (IPCC, 2022) 

 

Figure 1. Melting of the Ice Sheet 1986-2022. The mass of ice 
lost and added respectively every year since 1986. The figure 
is calculated in melting years, i.e. one melting season and one 
winter season (1 Sept.-31 August) and shown in billion tonnes 
(Gt) as an estimate rounded up or down. Source: GEUS 

The Paris Agreement 

The Paris Agreement was adopted in 2015 by 195 

countries at COP21 in Paris and contains a legally 

binding agreement on limiting global temperature in-

creases and reporting reduction contributions.  

More specifically, the parties to the agreement legally 

commit themselves to the following: 

a) keeping the mean global increase of temper-

ature to well below 2° C in relation to pre-in-

dustrial levels and working to limit the tem-

perature increase to 1.5° C 

b) increasing capability to adapt to the negative 

effects of climate change and promote re-

sistance, and 

c) directing the flow of funds towards the tran-

sition to low-emission society and climate-

robust development. 

Furthermore, the parties have an obligation to draw 

up, announce and maintain ambitious, nationally de-

termined contributions with a view to meeting the 

targets of the agreement. The Paris Agreement entails 

that all parties must report or rereport a contribution 

to reduction every 5 years.  

Other main elements in the Paris Agreement include: 

• A goal that global emissions will reach a peak 

as soon as possible 

• A mechanism whereby reported reduction 

targets will become increasingly ambitious 

• Greater transparency regarding global emis-

sions and a universal method of accounting 

• Up until 2025, industrial nations will make a 

commitment to mobilise  USD 100 billion in 

climate funding to developing countries 

every year 

• A goal of communicating the planning and 

implementation of climate adaptation 

measures every second year 

• Every 5 years the UN monitors whether the 

parties are ‘on track’ to achieving the overall 

goals in the Paris Agreement 

 

How is Greenland bound by the 
Paris Agreement? 

In order to assess Greenland’s obligations should the 

territorial reservation be revoked, Poul Schmith/Legal 

Adviser to the Danish Government has evaluated 

Greenland’s legal obligations that will result from an-

nulment of the Paris Agreement’s territorial reserva-

tion. (See background report for further elaboration) 

In overall terms, the Legal Adviser to the Danish Gov-

ernment deems that: 

• Greenland can communicate a separate 

Greenlandic reduction contribution as a sup-

plement to the Danish obligation 

• In legal terms, there is nothing preventing 

Greenland from reporting a different reduc-

tion commitment than Denmark 

• Greenland can exempt certain sectors from 

reduction commitments, such as the recov-

ery of mineral resources and the shipping 

sector. 
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Carbon footprint and 
potential for reduction

Greenland’s carbon footprint in 
2020 

Greenland’s national carbon footprint was 577,000 

tonnes of CO2 equivalents in 2020, corresponding to 

10.2 tonnes per capita. 

Greenland’s CO2 emissions stem primarily from the 

consumption of oil products in fishery, transport, 

heating and electricity production. The consumption 

of oil resulted in a total emission of 533,000 tonnes of 

CO2 in 2020. In addition to energy consumption, ap-

prox. 44,000 tonnes of CO2 were emitted from waste 

management (not incineration), industrial processes 

and other sources. The emissions from energy con-

sumption appear in figure 2. 

In 2020, 82% of the total energy consumption came 

from oil products (primarily diesel, aviation fuel and 

petrol), whilst the remaining 18% of energy consump-

tion came from hydropower and incineration of 

waste. 

Select this and double click on an image in the library 
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Figure 2. Greenland’s CO2 emissions in 2020. Source: Statis-
tics Greenland 
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28% of emissions come from fishery, 20% come from 

heating of households, 16% from energy production 

(primarily diesel for electricity production) and approx. 

16% from different modes of transport. 

In 1990, CO2 emissions totalled 653,000 tonnes. Since 

that time, the carbon footprint has varied and peaked 

in 2011 at 762,000 tonnes, when exploration for oil 

was at its highest. Today annual CO2 emissions are 

around 12% lower than in 1990, which is primarily due 

to the fact that a large portion of public electricity 

supply comes from hydropower today. 

 

Figure 3. The development of Greenland’s emission in CO2 
equivalents from 1990-2020 for energy consumption, indus-
try, waste and agriculture/land use. LULUCF stands for ’Land 
Use, Land Use Change and Forestry’. Source: UNFCCC report-
ing. 

Initiatives commenced 

Reducing Greenland’s carbon footprint requires alter-

natives to oil consumption to be found. Hydropower 

can potentially supply cheap power from renewable 

energy sources, and it is therefore likely that the 

cheapest green solutions involve the electrification of 

as much of the oil demand in towns where hydro-

power is available. This entails initiatives such as the 

conversion of oil heating to electric heating, the re-

placement of conventional vehicles with electric vehi-

cles, land-based power to ports, etc.  

 

 

Of the already commenced initiatives that with a high 

degree of probability will reduce Greenland’s emission 

of greenhouses gases, the following can be high-

lighted: 

• Expansion of Utoqqarmiut Kangerluarsun-

nguat hydropower plant in Nuuk. Expansion 

will ensure that private oil heaters in Nuuk 

can be converted to interruptible electric 

heating, and that future electricity and heat-

ing needs in Nuuk can be met by hydropower. 

• Construction of Kuussuup Tasia hydropower 

plant for the supply of Qasigiannguit and 

Aasiaat. This will mean that current oil-based 

electricity production can be replaced by hy-

dropower, and a percentage of private oil 

heaters can be converted to interruptible 

electric heating. 

• Ongoing development of renewable energy in 

other towns and settlements, including ex-

pansion with solar cells and batteries (hybrid 

systems). Solar cells and hybrid systems will 

contribute with oil savings for electricity pro-

duction in towns and settlements that do not 

have direct access to supply by hydropower. 

• Further conversion of oil heating to electric 

heating in towns where hydropower is avail-

able. In the hydropower towns in which ca-

pacity is available at the hydropower plant, 

work is being carried out to ensure that more 

private oil heaters can be converted to inter-

ruptible electric heating and that large oil 

boilers in the fishing industry (e.g. in Ilulissat) 

be converted to electric boilers.  

• Upgrading of the charging infrastructure for 

electric vehicles in towns where hydropower 

is available. Work is being carried out with re-

gard to subscription solutions and setting up 

more charging stations. 

• Renewable energy at Tussas’ radio chain sta-

tions. 

• New Atlantic airports which will reduce the 

need for internal feeder traffic. 
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Carbon footprint forecast 

An analysis has been carried out of which adopted ini-

tiatives and known means can contribute to the re-

duction of greenhouse gas emissions in Greenland. 

The analysis is based on figures from the Ministry of 

Agriculture, Self-Sufficiency, Energy and Environment 

and acts as an indication of the significance of differ-

ent initiatives. Initiatives and means are broken down 

into two types: 

• Commenced initiatives: Expansion of hydro-

power plants and new Atlantic airports. 

• Initiatives in planning phase: Further increase 

of hydropower capacity, full exploitation of 

the hydropower plant in Ilulissat, and hybrid 

utility supply systems consisting of solar 

power and batteries (and possibly wind) and 

diesel generators in the remaining towns 

supplied by oil and in all settlements. Devel-

opment of charging infrastructure and more 

electric vehicles in towns supplied by hydro-

power.  

 

With the initiatives already commenced concerning 

the expansion of hydropower and new Atlantic air-

ports, CO2 emissions can be reduced by approx. 20% in 

relation to the 2020 figure. This corresponds to a re-

duction of 118,000 tonnes CO2, such that total emis-

sions will fall to 459,000 tonnes CO2. It is deemed that 

if all the initiatives that are currently being planned 

are realised, CO2 emissions can be reduced by almost 

40% in relation to 2020 (46% in relation to 1990), with 

total emissions falling to 350,000 tonnes CO2.  

The remaining 350,000 tonnes CO2 will have to be 

found through green shipping and land transport, air-

ports and the energy consumption of building & con-

struction firms, manufacturing companies and others. 

In this case, direct electrification presents a challenge 

and there may be a need for a transition to green 

fuels, including e-fuels. 

  

 

 

Figure 4. Greenland’s historical CO2 emissions and forecast of Greenland’s carbon footprint with two types of initiatives. Source: Ea Ener-
gianalyse 
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Green fuels 

Potential green fuels for shipping, electricity produc-

tion, heating and aviation, etc., include: 

• Biofuels from sustainable biomass 

• Biomethane/bio-LNG1 

• Biomethanol 

• E-fuels (Power-to-X) based on renewable 

electricity and biogenic CO2 

o E-hydrogen 

o E-methanol 

o E-ammonia 

o E-diesel 

 

E-fuels (Power to X) 
There is currently a great deal of international focus 

on fuels produced by so-called Power-to-X (PtX) tech-

nology (also called electrofuels or e-fuels). PtX is an 

umbrella term for fuels which are produced from hy-

drogen. Hydrogen can be produced from green power 

(including hydropower) by means of electrolysis and 

the hydrogen can then be used to produce a number 

of fuels, including methane, methanol, ammonia or 

diesel-like products. More and more countries are 

now operating with actual hydrogen and PtX strate-

gies because hydrogen-based solutions are seen as 

necessary in the long term if goals of climate neutral-

ity are to be realised. The challenge today is that PtX 

fuels are expensive while the industry is continuing to 

develop. Greenland is in a good position to produce 

PtX, but there is still a need for the technological pro-

cesses to reach maturity so that production costs can 

be reduced, as these fuels are currently not competi-

tive in terms of price in relation to oil and gas.  

 

1 Liquified Natural Gas (flydende naturgas) 

 

Biofuels 
Biofuels can already be used today in existing internal 

combustion engines if they are mixed with diesel or 

petrol (depending on the type of biofuel). There are, 

however, two significant issues related to biofuels: 1) 

Sustainability – not all biofuels result in actual CO2 re-

ductions and 2) Consumption of resources – there are 

only limited amounts of bioresources available. An es-

timate (including a margin of uncertainty) is shown of 

what biofuels and e-fuels are expected to cost as 

2050 approaches. 

 

Figure 5. Extrapolated production costs for e-fuels compared 
to oil prices today. The hatched areas represent a margin of 
uncertainty. Estimates are based on (IRENA, 2021) (DNV, 
2021) (Mærsk Mc-Kinney Møller Center for Zero Carbon Ship-
ping, 2021) 
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Sector challenges
Recovery of mineral resources  

One of the primary reasons for the territorial reserva-

tion with respect to the Paris Agreement is a concern 

as to whether climate considerations may restrict the 

development of new mineral resource projects that 

can contribute to economic growth in Greenland. 

Activities within the field of mineral resources are un-

der development today and make up less than 1% of 

Greenland’s CO2 emissions. If the sector develops in a 

positive manner, however, it may become a game-

changer for Greenland’s economy, energy demand 

and potentially also CO2 emissions. Today there are six 

active exploitation licences, of which two are active 

mines. If all the projects covered by the current ex-

ploitation licences are realised as mines, this may in-

crease Greenland’s carbon footprint by 40% com-

pared to 2020, if the entire electricity demand is 

provided by diesel generators. What is described here 

is a worst-case estimate: it should be noted that it is 

difficult to estimate which projects will be imple-

mented and whether their operating periods, and thus 

CO2 emissions, will coincide.  

It is possible that mining operations can be based on 

renewable energy, fuels that inflict less damage on 

the climate than diesel generators, in addition to 

which CO2-reducing technologies can be used. Possi-

bilities include the exploitation of local hydropower 

resources, hybrid systems with wind turbines, solar 

cells and batteries, as well as biofuels and e-fuels in 

the longer term. The Ministry of Mineral Resources 

deems that there is increasing interest from mining 

companies in basing energy production on renewable 

energy sources. 

 

Figure 6: Greenland’s CO2 emissions as a result of energy de-
mand if mines are supplied by diesel generators. Source: Ea 
Energianalyse based on data input from the Mineral Re-
sources and Justice area. 
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Shipping and fishery 

Fishery is a very important industry in Greenland, with 

major historical, cultural and commercial importance. 

In 2020, approximately 20% of Greenland’s labour 

force was employed in fishery, with the country en-

joying annual exports of almost DKK 5 billion worth of 

fish and shellfish products, corresponding to 91% of 

Greenland’s export. 

Approximately 300,000 tonnes of fish and shellfish 

are caught annually. Around half of the fishing takes 

place from sea-going trawlers, whilst the remainder is 

coastal, carried out by dinghies, cutters and trawlers. 

The green transition is taking place on a global scale, 

with a significant change expected to occur in the 

maritime sector during the next few decades. Green-

land sells to international markets, where there is 

growing demand for production that takes impact on 

the climate into account. It can thus be of benefit to 

follow international development in order to avoid 

missing out on commercial opportunities. A scenario 

for the shipping sector is outlined below in which the 

targets of the Paris Agreements are met. 

Globally, the following trends are deemed to be key in 

terms of the carbon footprint from the maritime sec-

tor: 

• There will be a need for a mix of maritime 

fuels if climate neutrality is to be achieved in 

2050 

• In the medium term, it will be necessary to in-

crease the energy efficiency of a large sec-

tion of the maritime fleet if CO2 emissions are 

to be reduced 

• Experience with e-fuels, including hydrogen, 

e-methanol and e-ammonia for shipping is 

limited, but technologies are being developed 

• According to IRENA, e-ammonia may be 

amongst the cheapest green maritime fuels 

in 2050 if it can be classified as a safe fuel for 

shipping. It is not yet certain whether ammo-

nia can be deemed as sufficiently safe 

• For coastal fishing, electrically propelled ves-

sels may be a possible renewable energy so-

lution 

• Liquified natural gas (LNG) is used to a limited 

extent for shipping today and may play a role 

in the form of e-methane 

• E-diesel appears today to be an expensive 

solution in the transition of the maritime sec-

tor 

 

 

 

Figure 7. The global maritime energy demand in the '1.5°C scenario' 2018-2050 in IRENA’s analysis ’A pathway to decarbonise the shipping 
sector by 2050’, and energy intensity shown per tonne-mile. Source: (IRENA, 2021) 
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In a Greenlandic context, the most important changes 

within the maritime sector will comprise: 

• Improved access to land-based electricity 

• Electrification of land transport 

• Battery or hybrid solutions for coastal fishing 

and sections of the fleet 

• Electric outboard motors for the dinghy seg-

ment 

• Advanced biofuels 

• E-methanol  

• E-ammonia 

An overview of the maturity and challenges associ-

ated with green fuels for the maritime sector appears 

in Figure 8. 

 
Other commercial perspectives 

In connection with this analysis, the business commu-

nity in Greenland has been asked as to whether 

Greenland should revoke the territorial reservation 

with respect to the Paris Agreement. This knowledge 

has been acquired through 21 interviews with key op-

erators (see background report for further details), 

carried out by consultancy firm Mind Your Business. 

The following is a brief summary based on Mind Your 

Business’ evaluation of the business community’s atti-

tude to the Paris Agreement and the green transition: 

• The majority of companies interviewed think 

that it is ”the right thing to do” at a time when 

climate change is on the agenda and the 

world’s attention is focused on the melting of 

the Ice Sheet 

• A frequently mentioned view is that a sus-

tainable tourism strategy for the country is 

inextricably linked to a national green transi-

tion 

• Several companies emphasise that the stra-

tegic focus on the green transition is to a 

considerable degree about attracting foreign 

investors. Production that takes the climate 

into consideration has thus become ‘a game-

changer’, in particular for the export industry  

• There is a clear call from businesses to create 

politically stable, ambitious and long-term 

agreements for the green transition, and that 

these are maintained regardless of which po-

litical parties are in government 

• Sections of the business community recom-

mend tax structures that favour renewable 

energy sources and make it less attractive to 

use fossil fuels. Their view is that there is a 

need to regulate in a way that generates eco-

nomic incentives to drive the green transi-

tion. 
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Figure 8. Green = Mature and tested technology, Yellow = Solution exists, Red = Major challenges. Overview of the status of 
different types of fuel. Based on (Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping, 2021) 
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